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米蛋白質の必須ア ミノ酸利用に関する研究
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Fig. 1 The extraction procedures of the prote泊 fromtice 
Rice meal印E Boiling water 720ml 
MI'xed in a mortar 
A伽凶 tLPRω 同th5 N CH，COOH 
Water 1440ml Heated in a boiling water bath for 1 hr 
Adjlふdto pH 5.8 with 4N 附 E
Cω1ムat370C 
l AdddlmmgofM附 1cmT11出向lase
in 40ml of water (pH 10.0ー
Kept for 18 hrs at 37・c
Supernate of I 
.human 5aliva Adjusted to pH 7.0 with lN NaOH 
kept for IJ凶 at370C 
centrifIdatm r p m.加 20min 
Supふte
Prec山lon
1 Rinsed with boiling wa間
Precipitation 
I Rinsed with acetone， ethyl alcohol and ether 
Residue 
l Dried ina畑 i回附
Crude rice protein 
ca. 5g (N 11%) 
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Fig. 2 The experimental method in vitro digestion 
Rice protein 
(Equivalent amount of N in Ig of casein) Water 80 mJ 
DissoJvムー記wa加 b柚 at4O.C 
Adjusted to pH 2 
1 Add凶 50mg pepsin in 50ml of wa加
Digestio~ at 37・C.24 hrs fOf casein. 48 hrs for rice protein 
Adjusted to pH 8.0 
Made up tO14mlwith wa附
I Added 50 mg trypsin in 50 ml of water 
Dialysed for 4 hrs by digestion-diaJysis apparatus 
Stirred continuons1y 
Samp1e ready for digestion 
in Visking cellophan bag 
DiaJysate 
10ml必jQuotswere taken at 
0.5. 1. 2 and 4 hrs digestion 
1∞t lm min. 
Constant-temperature 
water bath(37・C)
hf/75 phosphate buffer 




free amin 0 acids I 
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l 
③ Made to 2N HCl so1utioD 
Deterroined 
free amino acids 
① 
20 ml 
M附 to2J HCI solution 
Hydr01ysed at 120.C. 5 hrs 
Con伽 sednnder凶idemi耐 edpressure. 
neutlized a且dmade up to 20 ml 
Determi叫ん1amino acids 
② 
Hydrolysed 8t 120.C. 5.hrs 
Neutlized，madelup tO2∞ml 







より測定し?と。 との一般的操作および培地成分は既報'>tz:準じ. 18~24時間培養， 比濁法によづた。
菌の保存培地および接種用培地にはそれぞれ一般乳酸菌保存培地 r=ッサ:YJおよび一般乳酸菌接
種用培地「ニッサンJを用いた。ま?と定量に使用した菌株除 Table1 tz:しめすようで. 1欄の菌
株を用いたが，後述するようにとの菌株によって得?と値を比較検討するため1欄の菌株をも併用し














Table 1 The analytical value of the ese且tialamino acid in rice and casein. and assay method 









• A : LactoboclUus arabi加 sus17-5 
M : Leuconostoc mesenleroides P-ω 
S: Stre~曜ococcusfauaJis R 


















Free M S.A Total DAB 
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た。 ζのととは Peptide 型アミノ酸に対しては菌株により Rosponse の程度il~遭うゆえ'九本試
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Table. 2 Percentage liberation of amino acids from rice protein or casein after 
partially digested by pepsin 
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料においてか君主りの Peptide横物質を同時に測定していると思われるので，一応みかけの遊離度
とした。
上の Pepsin消化につづいて Trypsin消化を Fig.2tLしめすように透析し君主がら行い，外液
に出て〈るアミノ酸①を一定時間毎に測定し，遊離度をもとめた結果を Fig.3 tLしめず。 との場
合も Trypsin消化開始後0.5時間自の測定値はl欄の菌株による値と， B欄の菌株による値とで
C ase i1 J品 '11 %I RiceMei九
SO~ /.・J 50~ 
‘IQ 
:JO 
3 . I 2 3 . . ~rr &句 H..'.1 T，同...‘ 1. "'，S マ
Filr. 3 Percentage liberation of amino acids f rom rice protein 
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Fig. 4 The type of amino acids elisted泊
dialysate and conteots of the dialysia 
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で除 73~杉で箆分劣り，桜井らりの白ネズミによる消化段収実験でもカゼイン中の Threonine のみ
かけの吸収率95%に対し，米蛋白質の Threonine では 77~杉で， 劣ると言う報告もあるが，われ
われの人体実験の結果によるとぺ米蛋白質では Threonineの吸収率のみで君主<Methionin e 









Table 3 ln vivo absorption percentage of the essential amino acid 
from rice. and in vitro digestiou 
ElI:periment 
ln V;'lI0 digestioQ (Absorption percentage) % 
In vitro digestion (Liberation percentage) % I : I二|;:|;|;|;|;!:
をとで，米蛋白質の必須アミノ酸含量 mgfNをカゼインの値やProvisiona1proteinのそれと
比較し，ま?とTryptophan量を 1とし，ζれに対する各必須アミノ酸の比をとり，白ネズミの必
須アミノ酸所要量の比君主どと比較してしめすと Table4のようで Provisionalprotein におけ
る Tryptophan1 ~対する各必須アミノ酸比を米の必須アミノ酸比と比較すれば Lysine も






Table 4 The ratio of each eSSe且tialamino acids to tryptopban value 
Irsol/Try LeujTry Lys/Try Met/TryjPhel' 
Rice proteiロ 4.1 8.1 3.0 2.1 4.7 3.0 1.0 
Casein 4.8 8.2 6.0 2.1 4.1 3.7 5.7 1.0 
Provisional protein* 3.0 3.4 3.0 1.6 2.0 2.0 4.0 1.0 
Amino acids requirement for 
rat in ratio to tryptophan・ 2.5 4.0 5.0 2.0 3.5 2.5 3.5 ‘ 1.0 . 
移FAO ・*Aminoacid bandbook p. 161 (195-5) 
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要 約
米蛋白質を Pepsinで部分的に消化し?と後，ζれをセロファン膜に入れ，透析し訟がら Trypsin
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Summary 
The essential amino acids in the aliquotes removed. at zero time and each 
inqividual time from dialyzate of rice protein digested for 0.5.1.2. and 4 hours 
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by trypsin after partial digestion with pepsin， were determined microbiologト
cally and ca1culated percentag白 ofthe liberation of each e田 entialamino acids. 
The result was comp訂 edwith that obtained from the e玄perimentfor casein. 
It was observed that the liberation rates of each essential amino acid from 
rice protein were lower than those in the case of casein. However， the order of 
the liberation rates of the essential amino acids except methionine from rice 
protein was almost same as that of casein. The liberation rates of lysine and 
tryptophan were greatest in following by phenylalanine， threonine， and leucine 
from the both proteins. Valine， isoleucine， and methionine showed compara 
tively lower rates than the others. The order of the liberation rates of threonine 
from rice protein was not unsimilar that from casein. 
Tbe relative observation was obtained ;n vivo test which is appeared in the 
prevlOus paper. 
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